University of Central Florida

STARS
Honors Undergraduate Theses

UCF Theses and Dissertations

2022

Risk Factors Contributing to Urinary Tract Infections (UTI) in
Neonates
Jennifer V. Harshman
University of Central Florida

Part of the Maternal, Child Health and Neonatal Nursing Commons

Find similar works at: https://stars.library.ucf.edu/honorstheses
University of Central Florida Libraries http://library.ucf.edu
This Open Access is brought to you for free and open access by the UCF Theses and Dissertations at STARS. It has
been accepted for inclusion in Honors Undergraduate Theses by an authorized administrator of STARS. For more
information, please contact STARS@ucf.edu.

Recommended Citation
Harshman, Jennifer V., "Risk Factors Contributing to Urinary Tract Infections (UTI) in Neonates" (2022).
Honors Undergraduate Theses. 1146.
https://stars.library.ucf.edu/honorstheses/1146

RISK FACTORS CONTRIBUTING TO URINARY TRACT INFECTIONS (UTI)
IN NEONATES
by
JENNIFER HARSHMAN
A thesis submitted in partial fulfillment of the requirements
for the Honors in the Major Program in Nursing
in the College of Nursing
and in the Burnett Honors College
at the University of Central Florida
Daytona Beach, Florida
Spring Term, 2022
Thesis Chair: Leslee D’Amato-Kubiet, Ph.D., APRN, ANP-BC

i

Table of Contents
INTRODUCTION ........................................................................................................................... 1
PROBLEM STATEMENT.............................................................................................................. 2
PURPOSE........................................................................................................................................ 3
BACKGROUND ............................................................................................................................. 4
Importance ................................................................................................................................... 4
Length of Labor ........................................................................................................................... 4
Maternal Conditions .................................................................................................................... 5
Gestational Age ........................................................................................................................... 5
Physiologic Findings ................................................................................................................... 6
Collection of urine samples ......................................................................................................... 6
Circumcision ................................................................................................................................ 7
METHODOLOGY .......................................................................................................................... 9
RESULTS ...................................................................................................................................... 10
Maternal Conditions .................................................................................................................. 10
Gestational age .......................................................................................................................... 11
Physiologic Findings ................................................................................................................. 12
Collection of Urine Samples...................................................................................................... 12
Circumcision .............................................................................................................................. 13
DISCUSSION................................................................................................................................ 15
Limitations ................................................................................................................................. 17
Implications for Nursing ............................................................................................................ 18
APPENDIX A: TABLE 1: TABLE OF EVIDENCE ................................................................... 19
APPENDIX B: FIGURES ............................................................................................................. 29
REFERENCES .............................................................................................................................. 31
ii

ABSTRACT
Urinary tract infections (UTI) in neonates are caused by many types of risk factors such
as increased length of maternal labor, physiologic maternal conditions, prematurity, and
decreased birth weight. Identification of potential risk factors for UTI in neonates can lead to
rapid assessment and early interventions to treat urinary infection in the neonate before it
transitions to a severe or life-threatening condition, such as a kidney infection or septicemia.
The primary purpose of this literature review was to examine risk factors predisposing neonates
to UTI. The secondary purpose was to identify if length of time to drug therapy used to treat
UTI in neonates decreased complications and recurrence in the preterm infant.
A comprehensive literature review was performed using research articles available from 2007 to
2021 regarding the factors influencing the occurrence of urinary tract infections in neonates.
Databases used to search for articles include EBSCOhost databases, Medical Literature On-Line
(Medline), Cumulative Index to Nursing and Allied Health Literature (CINAHL), and Google
Scholar. Searches used a combination of the following terms: ‘UTI’, OR ‘urinary tract infection’,
AND ‘neonates’, OR ‘infants’, ‘risk factors’.
Of the articles reviewed, 15 met the inclusion criteria and answered the research
questions. Two studies showed circumcision in male infants increases the risk of urinary tract
infection in infants. Two studies revealed vesicourethral reflux in female infants compared to
male infants increases the risk of UTIs. One article suggested women with longer labor (>24
hours) from onset had an increased likelihood of the newborn having a UTI within the first week
of life. Preliminary data suggests there are significant precursors and risk factors that can be
identified to diagnosis UTIs early and having them treated promptly. All the reviewed articles
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focused on collection of urine samples within hours of birth and physiologic findings of a UTI
can decrease the length of stay and costs related to infection treatment.
Antibiotic therapy being administered empirically due to rapid assessment of risk factors
for UTI in the neonate decreases time to treatment by three to five days, which improves health
outcomes. Rapid assessment and diagnosis of UTI is of value for preventable measures to be
ordered sooner to avoid repeat and resistant UTIs in the neonate.
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INTRODUCTION
In the United States (US), an estimated 380,000 babies are born preterm yearly and
approximately 21,000 preterm infants die due to comorbid conditions (CDC, 2018). Infants born before
37 weeks lack a mature immune system and are prone to infections, such as urinary tract infections

(UTI). Diagnosis of UTIs can be difficult within the preterm infant population due to nonspecific
clinical manifestations of the condition. Escherichia coli (E. coli) is the most common bacteria
found when neonates present with an infection. Once diagnosed the first time, the recurrence rate
is 28% between 1.5 and 12 months, with the highest incidence at 6 months (Perinatol, 2015).
Early identification of UTI in preterm infants can decrease the incidence of urinary infections
and improve length of stay in the neonatal intensive care unit (NICU).
Reducing the incidence and complication of UTI in preterm infants can be beneficial to
health outcomes of the infant and decrease the length of stay in the NICU. Health care providers
in the NICU use several methods to reduce negative long-term effects of UTI in neonates. These
include early identification of risk factors, such as length of labor, maternal conditions, and
gestational age, physiologic findings in the neonate (fever, tachypnea, lethargy), and collection
of urine samples and treatment of UTI. However, the intervention with the greatest impact for
early identification and reduced time to drug therapy of UTI, and the impact on health outcomes
in the neonate, has not been fully explored.
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PROBLEM STATEMENT
UTI in preterm infants presents a unique challenge to maintaining renal function in the
infant with an immature renal system. Assessment of urine function is often incidental, based on
wet diapers, feeding patterns, and infant well-being. Clinical manifestations of UTI in the
preterm infant can be vague and based on intuition, rather than evidenced-based. Drug therapy is
determined empirically in cases of suspected UTI and many of the drugs used to treat UTI in the
neonate can have toxic side effects to the infant. Increased understanding of risk factors leading
to UTI in the preterm infant would be of benefit to reducing the preterm infant’s exposure to
toxic agents and decreasing repeat infections due to adequate treatment of the initial infectious
exposure.
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PURPOSE
The primary purpose of this literature review is to examine risk factors predisposing the
preterm infant to UTI after delivery. There is insufficient evidence to support methods used to
detect precursors to UTI in preterm infants and factors leading to subsequent infection. Early
identification and interventions to avoid possible UTI is of value to reducing stress to the infant’s
immature immune system and overall well-being.
The secondary purpose of the review is to identify drug therapy used to treat UTI in
neonates and the incidence of UTI complication and recurrence in the preterm infant.
Understanding effectiveness of drug therapy and identifying the different ways to reduce
negative long-term effects of UTIs in neonates can prevent long term end organ damage and
reduce cost of care related to prolonged hospitalization.
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BACKGROUND
Neonates diagnosed with UTI show less resilience and poor thriving mechanisms, and
show a longer, more costly stay in the NICU. An infant’s immunity does not fully develop until
three months of age and at 32 weeks of age, immune system begins to mature. Treating UTI
infection in neonates can take up to one week, depending on the severity of the infection and
how premature the infants gestational age is calculated to be at birth. Uncircumcised boys take
up 70% to 90% of all neonate UTI cases due to vesicoureteral reflux, (VUR), which makes up
roughly 20% of infections in male infants (Perinatol, 2015). The initial drug for treating infection
is trimethoprim or sulfamethoxazole (Septra DS®).
Importance
Identifying risk factors and achieving early detection of a UTI is important to reduce
length of stay in the hospital and prevent any long-term effects such as chronic UTIs as an adult.
By diagnosing UTIs early, the treatment can be started and ended as quickly as possible to
prevent further complications. Nurses can help identify signs and symptoms at the bedside by
being aware of the risk factors. The length of labor, maternal conditions, gestational age,
physiologic factors, and collection of urine samples can all be attributed to UTIs in the neonatal
population.
Length of Labor
During labor, the susceptibility of the mother getting a UTI increases because of the
bacteria entering the urinary tract. If a woman receives an epidural, a catheter will be placed and
although it is not placed for long, a UTI can still occur. Pregnancy itself also increases the
chance of a UTI due to the ureters dilating. Throughout pregnancy, progesterone and estrogen
increases and this will lead to a decrease in tone of the ureters and bladder (Loh, 2007). If the
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mother has an undiagnosed pregnancy and her labor begins, the mother can pass the infection to
the child. The infant being exposed to bacteriuria for a prolonged amount of time will have a
negative effect on their health including being more prone to infection.
Maternal Conditions
A study done showed that the risk of a neonatal UTI increased if the mother had a UTI
throughout the pregnancy. The infants were six times more likely to be diagnosed with a UTI
than the neonates that did not have a mother who suffered from a UTI (Khalesi, 2014). There is a
significant connection between maternal UTIs and neonatal UTIs, 30% of all cases of neonatal
UTIs had mothers who had the infection as well (Khalesi, 2014). Although there are factors that
can predispose the infants to being susceptible to UTIs such as genitourinary abnormalities,
studies show that the greatest risk factor is if the mother at any point during the pregnancy or
during the delivery has a UTI. In a study by Svante Swerkersson in 2007, 303 children were
retrospectively analyzed and genitourinary abnormalities such as vesicourethral reflux was
diagnosed in each. VUR increased the recurrences of UTIs especially in female infants and
commonly causes permanent renal scarring.
Gestational Age
During the fourth week of gestation, the genitourinary system begins to form and the
highest chance of getting a UTI during pregnancy begins at week six. Recently, studies have
begun to show that gestational age is showing less of a correlation of the chances of neonates
contracting a UTI. However, in the NICU, 12% of preterm infants are diagnosed with a UTI and
over half of them are male (Vachharajan, 2014). In the study by Vachharajan (2014) 432 infants
were less than 28 weeks old and 48 (11%) were diagnosed with a UTI. As the gestational ages
increased, UTIs were less prevalent which can be seen in the figure below.
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Gestational ages from 28 weeks to 33 weeks were totaled and then the percentage of those diagnosed in each age
group with a UTI was calculated.

Physiologic Findings
UTIs can evolve into kidney infections quicker in neonates than full term infants and
adults, it is vital to be able to recognize the signs and symptoms infants present with. Fever, foul
smelling urine, lethargy, and tachypnea are the key signs to diagnose a UTI because they are
clear signs of an infection. However, a study by Shahian (2012) showed a correlation to children
experiencing late onset jaundice and bacterial infections such as UTI. In the study, 12.5% of all
jaundiced patients tested positive in their urinalysis. The researchers felt that it is necessary to
evaluate for UTIs when jaundice occurs in neonates in future practice.
Collection of urine samples
Urinalysis during pregnancy is an important diagnostic test for pregnant women to
receive when they are experiencing signs and symptoms of a UTI. The test will measure the
levels of red blood cells, white blood cells, nitrites, and protein in the patient's urine. if these
levels are increased, it is an indicator of a UTI. Once diagnosed during pregnancy, it is important
to quickly treat it before delivery. The treatment of choice while pregnant is trimethoprim or
sulfamethoxazole and cranberry juice as a non-pharmacologic treatment. If properly treated, the
UTI should not evolve into a kidney infection which would cause further complications.
Research shows that roughly 40% of preterm births have been due to undiagnosed and untreated
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UTIs (Kristen, 2004). Once it is determined that children have UTIs, there are different ways to
gain an appropriate urine sample.
In regard to neonates, there are different methods include suprapubic aspiration (SPA),
urethral catheterization, and perineal bagging. SPA is the process of a syringe and needle and
directly collecting urine from the bladder through the skin, this is the most accurate and has
improved diagnosis from 60% to 97% (Davis, 2004). Urethral catherization is the insertion of a
number 5 feeding tube or something equivalent into a urethra, this method of collection has
increased diagnosis from 83% to 89%. The issue regarding this process is that it can be as
successful as 90% or unsuccessful as 23% depending on the infant and their condition and the
personnel’s expertise. Lastly, bag urine collection tapes a sterile plastic bag over genitalia and
then the party waits for the child to void. This method is preferred by the children and family
members because it is the least invasive, however, it has the highest rate of contamination, 50%.
Bag urine collection is the first choice by healthcare staff because of how simple it is despite the
large drawback. The contamination rates of each collection method were studied and the clean
catch method had the highest contamination rate of 26% while the suprapubic method had a
contamination rate of 1% (Tosif, 2012).
Circumcision
Circumcision is the process of removing the foreskin or loose skin that covers the glans
of the penis. This procedure is often done within the first ten days of a baby’s life, but usually the
first 48 hours. Circumcision has been shown to reduce the risk of STDs, penile cancer, and in
this case urinary tract infections in male infants. In a study completed by Singh-Grewal in 2005,
their research showed that infants at higher risk of UTIs such as children with VUR or
undescended testes, circumcision does lower their risk of chronic UTIs. In the figure below, we
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see the results of a study done by Eisenburg in 2018 regarding occurs of UTIs in the first two
weeks and first two years between circumcised and uncircumcised. The results showed that
during the first two weeks, there were no UTIs in circumcised and uncircumcised infants.
However, in the first two years, uncircumcised infants had 19 UTIs where circumcised had zero.

Circumcised males (n=146) and non circumcised (n=573). Uncircumcised infants had 19 UTIs where circumcised
had zero after two years of life.
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METHODOLOGY
A comprehensive literature review will be performed using research articles available
from 2007 to 2021 regarding the factors influencing the occurrence of urinary tract infections in
neonates. The focus will mainly relate to the risk factors involved. Databases used to search for
articles include EBSCOhost databases, Medical Literature On-Line (Medline), Cumulative Index
to Nursing and Allied Health Literature (CINAHL), and Google Scholar. Searches will use a
combination of the following terms: ‘UTI’, OR ‘urinary tract infection’, AND ‘neonates’, OR
‘infants’, ‘risk factors. Inclusion criteria will consist of 1) research articles using babies born
prior to or at 35 weeks’ gestation, 2) research journals published in the English language, 3)
Research published from 2007 and onward. Articles that were excluded did not answer the
study's research question and included participants who were born over 35 weeks’ gestation.
Further exclusion criteria included any articles reviewing anatomical anomalies in the
genitourinary system.
The extracted data will be conformed into tables that synthesize the risk factors for
urinary tract infections in neonates. Any additional information on urinary tract infections in
neonates will be tabled based on the data. The data will be utilized to display evidence that could
help develop new research and solutions that could decrease the rate of UTIs in neonates.
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RESULTS
In total, sixteen studies were found related to urinary tract infections in neonates along
with risk factors and preventative measures, all these articles were used in the literature review.
Of the fifteen studies, ten showed different risk factors for urinary tract infections in the neonate
population. Three were inconclusive and two were not useful. Very few studies have been done
regarding risk factors, circumcision was the only one with multiple studies done. Urinary tract
infections in neonates are not widely considered until they are diagnosed, it is not an infection
that is thought about often prior to birth. Additionally, many of the studies were meta-analyses
where researchers studied the electronic medical records of the hospital instead of gathering their
own population at the time.
Maternal Conditions
During pregnancy, women have a much higher risk of a UTI due to urinary tract changes
throughout. Women experience ureteral dilation due to the compression of the ureters. There is
also the hormonal effect of increased progesterone that can cause smooth muscle relaxation
which can then lead to urinary stasis and VUR. Also, urinary catherization commonly occurs
during labor which can introduce new bacteria into the women’s system. In the postpartum
period, there are changes in bladder sensitivity and bladder distention. Overall, pregnancy is a
state of a compromised immune system, and this can also increase the risk of a UTI (Habak,
2021).
Maternal conditions being a risk factor of UTIs in neonates is very limited in information.
Only one article was found, and it assessed the relationship between the two. 80 neonates were
included in the study and then divided into two groups, positive for a urinary tract infection and
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negative. After that, the women were then asked about their pregnancy history including if at any
point they had a UTI. If the mother answered yes, the trimester in which the infection occurred
was asked. The results showed that 14.9% of neonates had mothers with a UTI during their
pregnancy. Maternal UTI resulted in 5.9-fold increased risk of neonatal UTI.
Gestational age
Gestational age and weight were studied alongside each other since they tend to go in
correlation. However, this was very limited in studies, only finding one article that met inclusion
criteria. In the study, they did in fact find that the lower gestational age and weight led to an
increase occurrence of urinary tract infections in both male and female infants. Alongside
gathering data on UTIs they also discovered that children had longer central line days, TPN days,
mechanical ventilation days and a longer length of stay in general once a urinary tract infection
was diagnosed. Data was very limited for this subject, but the data showed there was an
increased risk of the population in the study for UTIs (Ruangkit, 2016).
The researchers used a nested case control study of any very low birth rate weight,
VLBW, infants born between 2003-2012. They categorized each infant based on their gestational
age and weight. There were 432 infants born less than 28 weeks and of them, 48 or 11% were
diagnosed with a UTI. The next group of infants born between 28 to 33 weeks together and there
were 763 born, 43 or 5.6% had a UTI. Lastly, there were 2,327 infants born greater than 33
weeks and 27 or 1.1% of them were diagnosed with a UTI. The study did not find a difference in
gender or ethnicity. Overall, the study not only found a correlation between VLBW and preterm
deliveries with UTIs but also showed it increased stay at the hospital along with infant death.
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Physiologic Findings
Being aware of how urinary tract infections can present itself in infants can lead to quick
diagnosis, decreased treatment time and decreased time of stay in the hospital. When a newborn
reaches 24 hours in the hospital, they go through a series of screens to assess congenital heart
defects, PKU test and a bilirubin test. The bilirubin is checking for the level of bilirubin in the
blood, a normal result is less than 5.2. If they are higher, they will get a serum blood test to
assess the bilirubin and if it still high then the liver is not mature enough to break it down in the
body. Treatment is simple, the baby will be under bright lights, phototherapy, to break down the
bilirubin. Often, these babies appear yellow or jaundice.
However, there are times where the infant is jaundice, but the bilirubin is not extremely
high, or the phototherapy was not working. A study done by Shahian had the main goal of
finding out why this was occurring. They prospectively evaluated 120 asymptomatic jaundiced
neonates and 122 healthy neonates. Their results found of the jaundiced neonates, 12.5% were
diagnosed with a urinary tract infection. All the jaundiced patients were positive for
unconjugated hyperbilirubinemia. The study concluded that a urine sample should be considered
as a part of screening and for the infants to have a urinalysis if the etiology of the jaundice is not
found within the first three days of treatment.
Collection of Urine Samples
There are many different forms of collection for urine samples for infants which were
discussed. Suprapubic aspiration (SPA), urethral catheterization, and perineal bagging are all
different methods of collection. Perineal bagging tends to show false positives due to
contamination, but it is the preferred method by both the patient and health care team. More
studies are showing that although invasive, catheterization is diagnosing infants accurately. The
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contamination rate with collection method is widely disputed, but a study done by María Luisa
Herreros in 2015 showed that the clean catch method is an alternative to the other invasive
techniques.
In the study, they collected 60 urine cultures of neonates with a median age of 44 days
old. Of the group, 17 of them were male and each participant was tested by a clean catch as well
as a bladder catheterization. The contamination rate of clean catch samples was lower, 5%, than
the contamination rate of catheter specimens, 8%. This allowed their results to suggest the clean
catch method is a viable way to test infants for a urinary tract infection. Other studies suggest
that bag samples have a contamination rate of 63%, leaving those results useless (Robinson,
2014).
However, in another study completed, each form of collection was assessed and
determined the rate of contamination. A retrospective observational cohort study was done at a
tertiary children’s hospital (Tosif, 2012). A total of 599 urine samples were included in the data
with a mean age of 7 months and 54% being male. The clean catch method had a contamination
rate of 26%, catheter specimen urine had a contamination rate of 12% and the suprapubic
aspiration urine had a contamination rate of 1%.
Circumcision
Circumcision was the most studied alongside genitourinary anatomical abnormalities.
Circumcision is very controversial which has caused researchers to form studies to recognize the
pros and cons of the procedure. Majority of evidence does suggest that circumcision has shown
to decrease the chances UTIs. In one study, it was reduced by 95% after meta-analyzing 402,908
health records (Singh-Grewal, 2005). This was enough for the researchers to feel confident in
concluding circumcision does lower the chances. However, studies often concluded by stating
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that because UTIs are not common in males, especially infants, circumcision should not be
recommended based on that data.
Circumcision is a surgery and can have complications as a result such as, bleeding,
infection, and phimosis to name a few. Many healthcare workers are not very willing to complete
the elective surgery due to these complications. However, it is important for the parents to be
aware of the numbers that studies have shown. Males without circumcision are at an increased
risk of recurrent UTIs which can lead to renal scarring which in turn can cause hypertension.
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DISCUSSION
The studies examined in this literature review provide insight in the different risk factors
and treatments for neonates diagnosed with a urinary tract infection. Research findings showed
that maternal conditions, gestational age, and duration of labor increases the chance of UTIs in
neonates. These precipitating factors and different treatment options such as intravenous
antibiotics were all researched, and the majority of the studies revealed agreement in their
results. By the results aligning, this makes it reliable that these factors can increase the chance of
UTIs.
Studies regarding the duration of labor and it is increasing the chances of UTIs in the
infants were limited, but the study by Loh showed there is a correlation between the two. The
chances of the mother having a UTI during the labor is high and with the increased risk paired
with having a catheter placed during labor causes the chances to be even higher. The link
between the mother and infant is there although limited in research.
In the study by Khalesi, infants were six times more likely to be diagnosed with UTI if
the mother had one during pregnancy. This is a serious condition if not quickly diagnosed
because it can lead to meningitis or sepsis. Although, there different anatomical anomalies such
as VUR that can increase the chances of an infant being diagnosed with a UTI, this study
excluded any anatomical anomalies. Even while having this exclusion criteria, they found 30%
of infants had a UTI from their mother having one during labor.
Gestational age is the most thought about when risk factors are being studied, however
age is showing less of a correlation. This could be due to the increased health and safety
precautions hospitals have put in place. Only a few studies did effectively show that as the
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gestational age increased, the occurrence of UTIs decreased. This is one risk factor that has not
been studied effectively many times.
Once a UTI moves to the kidneys, there are physiologic changes that can occur such as a
fever, jaundice, and foul-smelling urine. Once these occur, staff is able to quickly diagnose and
begin a treatment plan. Urinalysis is needed to properly diagnoses the correct bacteria causing
the infection. Collection of urine samples is also necessary for pregnant women when they are
experiencing symptoms of a UTI. A shown risk factor for pre term birth is a UTI when
undiagnosed and thus untreated.
The literature review provides information on different risk factors and physiologic
symptoms for nurses to assess for when they are at bedside. Treatments are limited in the sense
of antibiotics are the most effective way to quickly treat the infections. All of the studies
effectively showed how the risk factor being researched are all factors that need to be monitored
during pregnancy, labor, and postpartum. Most of these studies effectively showed the risk
factors for UTIs but failed to have anatomical anomalies as an exclusion criterion for their
participants. Having a control group or excluding these patients all together could help prove the
how much gestational age and length of labor as risk factors. The only study in this literature
view that excluded genitourinary anomalies was Khalesi who studied the increased risk of UTIs
in infants if the mother already had one.
In conclusion, further studies on risk factors for infant UTIs should occur in order to learn
different prevention methods. Most studies done presently are focused on different genitourinary
defects such as vesicoureteral reflux or hydronephrosis. Education to mothers is vital for early
diagnoses and to limit UTIs at birth. UTIs in infants can cause serious complications and longterm defects neurologically if not properly and rapidly treated.
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Limitations
This literature review contained several limitations. Several of the studies did not exclude
anatomical changes in the numbers of infants diagnosed with a urinary tract infection. Excluding
physical changes is necessary to allow the study to help with quality improvement and help
determine preventative measures. Certain studies only used the data a hospital already had from
the past, not present and only used one facility to gather their statistics and draw their
conclusions. Having other facilities used in the study would help the research gain credibility and
allow for more studies to be done. Overall, risk factors of UTIs in neonates is not heavily
studied.
In the study by Cheng (2004), they studied neonates and infants younger than two months
and researched the onset of their UTI symptoms. However, this particular study did have an
exclusion criterion of any anatomical changes in the genitourinary system. Of the results, there
were participants that has vesicoureteral reflux and this condition increases the likelihood of
triggering a UTI. Although, the study did show an increase of UTIs in younger aged neonates,
their results are skewed for this particular literature review. In the study by Vachharajani (2015),
they included in their end result the infants diagnosed with a UTI with a normal versus abnormal
ultrasound.
Another limitation this literature review faced was studies using one hospital and only
using patients the hospital had in the past. By retrospectively analyzing charts, it can be unclear
of the complete circumstances of the patient cases. Shahian (2012) studied asymptomatic UTI
infants that were presenting with jaundice, they only used the infants on the neonatal intensive
care unit and less than 4 weeks old. Along with that criterion, no new patients were analyzed,
only old files that had a diagnosis of a UTI. Although Vachharajani (2015), was not a limitation
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to the prior, they did meet this limitation of only using statistics from one hospital. It is close to
impossible to generalize any conclusions from only one facility, but it does help begin to answer
the question.
Implications for Nursing
Urinary tract infections in neonates can often lead to bacteremia and congenital
anomalies of the kidney and urinary tract (CAKUT). If the infection is in the upper urinary tract,
this can cause renal scarring and chronic kidney disease. These conditions can cause long term
affects and recurrent infections, but early detection and treatment can prevent these outcomes
from occurring. Continuing research on risk factors that could possibly be identified prior to
birth will allow medical professionals to treat the mother if needed or have treatment readily
available after birth. Health care facilities should implement screens to determine the severity of
risk for a UTI in pregnant woman and neonates. Further research is needed to fully understand
all of the risk factors of a UTI and determining prevention measures.
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APPENDIX A: TABLE 1: TABLE OF EVIDENCE
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Reference

Study
Design/Purpose

Sample Size &
Screening
Measures

Results

Diagnosis and
Management of an
Initial UTI in
Febrile Infants and
Young Children
(Carroll, Downs
Finnell, Downs,
2011)

inform the guideline
about the diagnosis and
management of initial
UTIs in febrile infants
and young children
from the American
Academy of Pediatrics
Subcommittee on
Urinary Tract Infection

Meta-analyses on
the effectiveness of
antimicrobial
prophylaxis to
prevent UTIs from
reoccurring were
performed.

Characteristics and
Outcomes of the
First Episode of
Urinary Tract
Infection in
Neonates and
Infants Younger
than 2 Months of
Age (Cheng,
J.Y.W, 2004).

Little guidance is
offered regarding UTIs
in those younger than 8
weeks of age.
Micturating
cystourethrography
(MCUG) or
technetiumdimercaptosuccinic
acid (DMSA)
scintigraphy scan in
this age group is
controversial.

Retrospectively
analyzed 29
neonates and
infants younger
than 2 months of
age who had late
DMSA scans 9
months following
the first episode of
febrile or
symptomatic UTI
between July 2009
and June 2016

Certain clinical
findings and new
urinalysis
methods can help
clinicians identify
febrile children at
very low risk of
UTI. Oral
antimicrobial
therapy is as
effective as
parenteral therapy
in treating UTI.
Early
antimicrobial
treatment may
decrease the risk
of renal damage
from UTI
192 children aged
0-24 months
underwent
ultrasound and
DMSA scans and
neonates and
infants younger
than 2 months of
age were
significantly less
likely to develop
fever and a
shorter duration
of fever before
admission and
after starting
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1=useful
2= inconclusive
3= not useful
2

2

Accuracy of a new
clean-catch
technique for
diagnosis of
urinary tract
infection in infants
younger than 90
days of age
(Herreros, M.L.,
2015).

Evaluate the accuracy
of diagnosing UTIs
using clean catch
collection

Cross sectional
study of infants
older than 90 days
old admitted due to
a fever with no
source, urine
sample taken by
clean catch and
bladder
catheterization
N=60

Risk factors for
recurrent urinary
tract infection and
renal scarring
(Keren, R, 2015).

Identify risk factors for
recurrent urinary tract
infection (UTI) and
renal scarring in
children who have had
1 or 2 febrile or
symptomatic UTIs and
received no
antimicrobial
prophylaxis.

2-year, multisite
prospective cohort
study included 305
children aged 2 to
71 months with
VUR receiving
placebo in the
RIVUR study and
195 children with
no VUR observed
in the CUTIE
study.

antibiotics and
longer
hospitalization
period
60 urine cultures
obtained… the
media age was 44
days old. 17 were
male. Clean catch
sensitivity was
97%.
Contamination
rate of clean
catch samples
was lower (5%)
than the
contamination
rate of catheter
specimens (8%)
Children with
VUR had higher
2-year rates of
recurrent UTI
(25.4% compared
with 17.3% for
VUR and no
VUR,
respectively).
Children with
BBD and any
degree of VUR
had the highest
risk of
recurrent UTI
(56%). At the end
of the 2-year
follow-up period,
8 (5.6%) children
in the no VUR
group and 24
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Evaluation of
maternal urinary
tract infection as a
potential risk factor
for neonatal urinary
tract infection
(Khalesi, 2014).

Assess relationship
between UTIs during
pregnancy and neonatal
UTIs

Urinary tract
infection in preterm
infants: the
protective role of
breastfeeding
(Levy, I, 2009).

The aim of this study
was to characterize
UTI both clinically and
microbiologically in
premature infants and
to define possible risk
factors and the role of
breastfeeding in its
development. The
study group included
all premature infants
(<37 weeks’ gestation)
diagnosed with UTI.

Cross-sectional
study included
eighty neonates
divided into groups
with a UTI and
without a UTI. The
mothers were asked
about the history of
UTI during
pregnancy, and if
the response was
positive, the
trimester in which
UTI had occurred.
Urinalysis and
urine culture were
carried out for all
neonates
This was a
retrospective case–
control study that
was conducted in
the neonatal
intensive care unit
(NICU) The study
group consisted of
premature infants
diagnosed with
UTI between
January 1995 and
December 2003.

(10.2%) in the
VUR group had
renal scars, but
the difference
was not
statistically
significant
14.9% of
neonates had
mothers with a
positive history
of UTI during
their pregnancy.
A relationship
was found
between the
occurrence of
UTIs in neonates
and maternal
UTI.

Between January
1995 and
December 2003,
6198 preterm
infants, including
1127 VLBW
infants (<1500 g),
were treated in
our NICU. Of
these, 60 were
diagnosed with
UTI.
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Relationship
Between
Clinical Factors
and Duration of
IV Antibiotic
Treatment in
Neonatal UTI

To describe practice
patterns of intravenous
(IV) antibiotic
treatment duration in
term neonates ≤28 days
old with a urinary tract
infection (UTI).
retrospective chart

To comprise the
control group, the
first infant born
before and after
each study infant
(2:1 ratio) who
matched the study
infant for
gestational age
(GA) (±1 week)
and birth weight
(±100 g).

The most
common
presenting
symptoms were
feeding
intolerance,
documented in
62% of the study
group.

≤48h (n=55)
>48h (n=57)
Total (n=112)

Average of 49
hours for IV
treatment

Breastfeeding
was significantly
associated with a
lower risk of
UTI. Research
indicates that
UTIs are caused
by bacteria that
migrate from the
gastrointestinal
tract and anogenital area and
colonize the
lower urinary
epithelium. The
protective effect
of breast milk is
attributed to its
action on the
intestinal flora.

Median total was
10 days
The odds of a
longer IV
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(Marsh, M,
2019)

review

Urinary tract
infection: clinical
practice guideline
for the diagnosis
and management of
the initial UTI in
febrile infants and
children 2 to 24
months
(Roberts, K. B.,
2011)

This study was to help
revise the American
Academy of Pediatrics
practice parameter in
regards to the diagnosis
and treatment of initial
UTIs in febrile infants
and young children

This study was the
analysis of the
medical literature
published of the
guidelines, then
evidence of each
recommendation
was assessed

Incidence and risk
factors of urinary
tract infection in
very low birth
weight infants
(Ruangkit, C,
2016).

Describe the incidence
and risk factors of
UTIs in very low birth
weight (VLBW)
infants and determine
value of imaging after
the first UTI prior to
discharge from NICU

VLBW infants
born between
2003-2012 were
reviewed for a UTI.
A nested casecontrol study was
used to assess

treatment
increased if the
patient had a
secondary
diagnosis

Univariate and
multivariate analyses
of long duration of IV
antibiotics occurred by
logistic regression

Data from the
most recent 6
studies do not
support the use of
antimicrobial
prophylaxis to
prevent febrile
recurrent UTI in
infants without
vesicoureteral
reflux (VUR) or
with grade I to IV
VUR. VCUG is
only indicated if
renal and bladder
ultrasonography
reveals
hydronephrosis,
or scarring.
VCUG should
also be performed
if there is a
recurrence of a
febrile UTI.
54.7% of urine
culture specimens
were collected.
3% (451,495) of
LBW infants
were found and
diagnosed by
mean postnatal
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potential risk
factors for a UTI.

Urinary tract
infection in the
newborn: clinical
and radio imaging
studies
(Sastre, J. B. L.,
2007).

assess clinical
characteristics and
results of radio
imaging studies and
compare communityacquired urinary tract
infection (UTI) with
nosocomial UTI in 301
neonates with UTI
consecutively admitted
to 28 neonatal units in
Spain over 3 years

(communityacquired
UTI, n = 250;
nosocomial
UTI, n = 51).
UTI was diagnosed
in the presence of
symptoms of
infection together
with any colony
growth for a single
pathogen from
urine obtained by
suprapubic
aspiration

age of 33.1 days.
Cases had 22% of
cholestasis, but it
was not a
predictor of a
UTI. Cases also
had more central
line days, TPN
days, total
mechanical
ventilation days,
and longer length
of stay.
During the study
period
(November 2000
to October 2003),
27,899 neonates
were admitted to
the neonatal units
of the
participating
hospitals. UTI
was evaluated in
814 infants
(2.91% of
admissions);
Therefore, the
study population
included 301
infants. There
were 250 infants
with communityacquired UTI and
51 with
nosocomial UTI.
Birth weight,
gestational age,
elevation of body
temperature, and
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poor feeding
were significantly
more frequent in
infants with
community
acquired UTI.

Unexplained
neonatal
jaundice as an
early diagnostic
sign of urinary
tract infection
(Shahian, 2012)
The risk factors of
recurrent urinary
tract infections
with normal
urinary systems
(Shim, Y. H. Lee,
J. W., & Lee, S. J.
2009).

Determine the
prevalence of UTIs in
neonates experiencing
jaundice

aimed to find
preventive measures
for recurrent UTI in
these infants. 190
infants, who were
diagnosed with their
first febrile UTI and
were proven to have
normal urinary
systems, were enrolled.
We investigated the
incidence of recurrent
UTI during the
following year and the
following risk factors:
gender, young age,
phimosis, vaginal
reflux, and acute
pyelonephritis (APN).
Infants 12 months or
less of age with their
first febrile UTI and
proven normal urinary

prospectively
evaluated 120
asymptomatic
jaundiced and 122
healthy neonates
without jaundice
younger than 4
weeks old for UTI
Mean age at index
UTI was
4.1 ± 2.5 months
(boys
3.9 ± 2.5 months,
girls
4.7 ± 2.5 months).

Of 120
asymptomatic
jaundiced
neonates 12.5%
had a UTI

3

In 190 infants
with UTIs who
were 12 months
or less of age and
had normal
urinary systems,
the male to
female ratio was
4.9:1 (158 boys,
32 girls), which
showed a definite
male
predominance.
Most index UTIs
(83.5%) in male
infants had
developed when
they were aged
less than
6 months. The
incidence of
recurrent UTI
was 21.1%. The
recurrence rate in
infants less than

1
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systems were enrolled
in the study

6 months of age
was 25.8%,

Circumcision for
the prevention of
urinary tract
infection in boys: a
systematic review
of randomized
trials and
observational
studies
(Singh-Grewal, D)

Two of the authors
independently assessed
study quality using the
guidelines provided by
the MOOSE statement
for quality of
observational studies.
A random effects
model was used to
estimate a summary
odds ratio (OR) with
95% confidence
intervals (CI).

meta-analysis of
published data on
the effect of
circumcision on the
risk of (UTI) in
boys

Urinary Tract
Infections in 1- to
3-Month-Old
Infants:
Ambulatory
Treatment With
Intravenous
Antibiotics
Stockman, J. A.
(2011).

The goal was to
examine how
productive outpatient
management for 1- to
3-month-old infants
with febrile UTIs is

A cohort study was
performed with all
children 1 to 2
months and they
were evaluated for
presumed febrile
UTIs. Patients were
treated with IV
antibiotics as
outpatients in a day
treatment center

n=402,908

Data on 402 908
children were
identified from
12 studies (one
randomized
controlled trial,
four cohort
studies, and seven
case–control
studies).
Circumcision was
associated with a
significantly
reduced risk of
UTI (OR = 0.13;
95% CI, 0.08 to
0.20; p<0.001)
with the same
odds ratio (0.13)
for all three types
of study design

1

Of 118 infants
included in the
study, 67 (56.8%)
were admitted to
the day treatment
center and 51
(43.2%) were
hospitalized. The
median age of
day treatment
center patients
was 66 days.
Treatment with
IV antibiotics in

1
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Contamination
rates of different
urine collection
methods for the
diagnosis of
urinary tract
infections in young
children: an
observational
cohort study (Tosif,
2015).

Determine the optimal
method of urine
collection for diagnosis
in children

Retrospective
observational
cohort study,
review urine
culture growth
from consecutive
speciments of
children aged <2
years, over a 3
month period in
2008.
n= 599

Prevalence of
upper urinary tract
anomalies in
hospitalized
premature infants
with urinary tract
infection
(Vachharajani,
2015).

Determine the
frequency of
anatomical anomalies
with neonatal UTIs.

retrospectively
reviewed the
electronic medical
records of neonatal
intensive care unit
(NICU) admissions
at a tertiary care
children’s hospital,
then queried the
records for UTI,
renal ultrasound
(US) and voiding
cystourethrogram
(VCUG).

the day treatment
center lasted a
mean of 2.7 days
599 urine
specimens were
collected (mean
age 7 months,
54% male)
34% CCU
16% CSU
14% SPA
12% CSU
Contamination
rate:
26% in CCU
12% in CSU
1% in SPA
UTI occurred in
118 infants (3%).
Sixty-nine (60%)
had a normal US.
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APPENDIX B: FIGURES
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Potential relevant citations identified after screening
data bases. (Google Scholar, UCF library)
n= 78

Figure 1
Methodology

Studies and Articles retrieved for further review
n= 36

Excluded through inclusion materials
not being met
n= 50

Studies and articles excluded following
in depth analysis; concluding they did
not meet criteria
n= 22

Studies and Articles that encumbered inclusion
criteria
n= 10

Additional studies and articles were reviewed,
and hand selected that met inclusion criteria
making a total of:
n= 16

Key Search Terms: ‘UTI’, OR ‘urinary tract infection’, AND ‘neonates’,
OR ‘infants’, ‘risk factors
Limiters: English language, peer reviewed, Published 2004-2022
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